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Aqua MODIS Aerosol Optical Thickness (AOT)
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* How important is the Saharan dust in the radiative
heating budget in the SAL?

* How important is the dry anomaly in the radiative
heating budget in the SAL?

« Can the heating from dust maintain the warmness
of the SAL?
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MATCH Dust AOT Vertical Profile
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AIRS T (0-0.3 AOT)
AIRS q (0-0.3 AOT) —»
Dust (0-0.3 AOT)

GSFC CLIRAD
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AIRS T (0-0.3 AOT)

H( background
AIRS q (0-0.3 A0T) —» OSFC CLIRAD (backg )
Dust (0-0.3 AOT) Fix(background)
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AIRS T (0-0.3 AOT) H( background)
AIRS q (0-0.3 AOT) — GSFC CLIRAD ——

Dust (0.0.3 AOT) Fix(background)
AIRS T (0-0.3 AOT) H(Dust)

AIRS q (0-0.3 AOT) —» GSFC CLIRAD >FI Dust

Dust (AOT> 0.8) M(bust

AIRS T (0-0.3 AOT) H(SAL)
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Dust Radiative Heating;
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ARS AUG-SEP T Anomaly for SAL: SAL Radiotive Heating:
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Heating Against Thermal Cooling

at 850 hPa
AOT >(.8 0.6-0.8 | 0.5-0.6 | 0.4-0.5 | 0.3-0.4
20-30W | 0.21 0.06 0.04 0.06 0.06
30-40W | 0.30 0.11 0.08 0.03 0.04
40-60W | 0.15 0.01 —0.04 | -0.04 | —0.03




Conclusions:

- Dust radiative heating ~ 50% of the SAL
Heating

* SAL (dust + low H,0) heating ~ T anomaly
profiles

* (dust + low H,0) maintains the T anomaly
in the SAL. West of 50°W, SAL of AOT <
0.5 may lose the ability to maintain the T
anomaly against thermal relaxation



Altitude (hPa)

100
20
30

.

o

L -
v T

SAL Cooling Anomaly: 40-60W
I'I'I'I“I'I'I'I'II

—

—
wowim (55

~m 045
- 0%

Altitude (hPa)

-1.0-08-06-04-02 0.0 02 04 06 08 1.

Heating Rote (K/doy)

SAL Heating Anomaly: 40-60W

100 - : a 1
0f =1, 1A -
L wam ()] ,’, .
J0F == 05 iped -
== (43 -
00F == 0.5 -
500 -
600 -
L é\"‘\\t\ d
100F AN -
. AN .
e
300 AR .
i )“‘}‘;‘! * '
900 Xt -
i ‘&‘I'
1000 0 AR
-10-08-0.6-04-02 00 02 04 0.6 08 1.0
Heating Rote (K/doy)



NCEP Dynom|c0| Heotmg

100[
20

i
[ e
[ e

Altitude (hPa)

— Total AR

0 -~

Horizontal i

-~ Vertical

-2 -1 0 2
Heating Rote (K/doy)

Altitude (hPa)

Dust + Dry Radiotive Heating;
100 L UL L
2001

300r

N B

[/ o

o <
|| " ||

st
0t
a0
ot
1000

-1,0-0.8-0.6-04-0.2 0.0 02 04 06 08 1.0
Heating Rote (K/doy)




Altitude (hPa)

Dry Ef ect on Flux Chonge ARS Q % Anomaly for SAL:
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» Radiative (dust + dryness): GSFC CLIRAD
(Chou et al., 2003)

* Dynamical: NCEP

- Horizontal advection: — vV T
ol Kwl

- Vertical advection + adiabatic: —w +
oo p

e Latent Heat 7?77
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